Supplementary data Supplementary Figure 1:
Northern blots for three ggs genes under pleuromutilin production conditions. ggs-2 was the only ggs highly expressed under production conditions. The ggs-2 film was exposed for 4 hours. In comparison, it was necessary to expose the films for ggs-3 and ggs-4 for 24 hours and 3 days respectively, to achieve a signal.
Supplementary Figure 2: Southern analyses of ggs-2 (Pl-ggs) (A) and cp-fds (B) genes. Restriction
enzymes used: PstI, SalI, XhoI, Undigested genomic DNA. The presence of two bands in some lanes is due to the dikaryotic nature of C. passeckerianus. Table 1 . Primers sequences. Primers were designed based on the sequence data generated for C. passeckerianus ATCC 34646. Italicized bases are homologous to vectors or other DNA fragments so that the amplified product can be used downstream in yeast-based homologous recombination. The non-italicized bases in these primers represent the bases homologous to the target gene.
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Primer
Sequence (5'->3') Description fdsf2A NMR spectroscopy was used to confirm the identity of 2. 1 H-NMR (Supplementary Fig. 35 ) and 13 C-NMR (Supplementary Fig. 36 ) spectra were obtained from purified 2 from engineered A. oryzae.
No reference was found in literature for 14-O-acetyl-mutilin, therefore a full-range of NMR analyses was carried out on 2, including HSQC (Supplementary Fig. 37 ), HMBC (Supplementary Fig. 38) and 2D-COSY (Supplementary Fig. 39 ). 
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